In this study a digestion method for determination of metals (Co, Cr, Cu, Ni, Pb, Zn) in soil aqua regia extracts was performed using a microwave digestion technique combined with ICP-EOS and FAAS techniques. Improved digestion program was applied in three steps at 220ºC maximum temperature for 35 minutes to 1 g of soil with a mixture of HCl and HNO 3 (report 6 mL to 2 mL). In experimental studies was used a Certified Reference Material CRM ERC-CC141 loam soil. The recovery percentages in CRM standard were situated for all metals in the range 93.5% to 105% for ICP-EOS determinations and 92% to 107% for FAAS determinations.
Introduction
Normally in the soil there are small amounts of metals, but sometimes their levels increased due to the anthropic sources and industrial pollution. The soil behaves as a deposit for the metallic elements due to its high accumulation capacity during the time. Based on the above observations, the monitoring of the metals in this type of matrix is important [1] [2] [3] [4] [5] . Accurate determinations of metals în soil samples lead to development and / or improvement of digestion methods as well as choosing appropiate technique for obtaining reproducible results. Microwave assisted digestion provides a fast and suitable method for soil complex matrices [5] [6] [7] [8] [9] . The objectives of the present study are: (i) optimization of a microwave digestion method for determination of metals in CRM soil using Flame Atomic Absorbtion Spectrometry (FAAS) and Inductively Coupled Plasma with Optical Emission Spectrometry (ICP-EOS) techniques. (ii) extending the application of this method for agricultural and industrial soil samples.
Materials and Methods

Equipments
FAAS Thermo Scientific M6 Dual Spectrometer and the ICP-OES Optima 5300 DV Perkin Elmer Spectrometer were used for determination of Co, Cr, Cu, Ni, Pb and Zn concentrations. The digestion of samples was done with a Microwave Digestion System Ethos Up Milestone.
Reagents and calibration
The acids used, hydrocloric acid 37% and nitric acids 67%, were reagent quality from Merk. Ulta-purity water was produced with a Millipore Milli-Q System. For the calibration curves were prepared standards în the range 0.5 to 2.5 mg/L using a 100 mg/L Multielement Certified Referince Material (ICP multielement standard solution XVI, Certipur, Merck) for ICP-EOS technique. For FAAS determination were used unielement standards for AAS, the calibration curves were ploted in the range 1 to 8 mg/L. For the matrix solution, the standards were prepared with aqua regia in the same proportion as was used for digestion step. Quality control of the analytical results was performed with a multielement Certified Referince Material for ICP, 1000 mg/L, Merck quality.
FAAS analytical determinations using an air-acetylene flame were carried out based on the wavelengths presented in Table 1 . ICP-EOS parameters were presented in Table 2 . 
Aqua regia extraction
Over 1 g of CRM sample was added 2 ml HNO 3 and 6 mL HCl, samples were weighed into microwave oven vessels and placed în the microwave oven. In order to obtained suitable extracts was performed a multi-steps digestion program: for 15 minutes the temperature inside the vessels was increased to 220⁰C, then was keept for 20 minutes at 220⁰C and the cooling process was applied for 30 minutes. The steps of the digestion program is given in table 3. After cooled, the solutions were filtered on 0,45 µm porosity paper in 50 mL volumetric flasks and were analysed with FAAS and ICP-EOS techniques. Temperature T 2 is controlled outside of the reaction vessels by an IR sensor. 
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Results and Discussion
In order to evaluate the extraction procedure, the obtained experimental values were compared with certified results of the CRM ERC-CC141 loam soil. In table 4 and 5 are presented comparative results for both techniques apllied. The recovery percentages obtained suggests that the method is adequate for intended purpose. The improved digestion method was applied to eight soil samples collected from 0 to 5 cm depth from an industrial area situated in Ilfov region. The samples were analyzed both with FAAS and ICP-EOS techniques and the results for the metals content are presented in table 6 and 7. Both techniques provide similar results in the range of associated measurement uncertainty. The values of Co, Cr and Zn are within the normal values according with Romanian legislation for soil quality [10] . The results obtained for Pb, Ni and Cu are over normal values, but were below the alert threshold for industrial samples.
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Conclusions
The study proposes an improved microwave aqua regia extraction method for metals determination. The results obtained after digestion of two subsequent samples from CRM ERC-CC141 loam soil shows very good recovery percentages (92% -107%) for metal Co, Cr, Cu, Ni, Pb, Zn concentrations, results obtained with ICP-EOS and FAAS techniques. 
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